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DETAILED ACTION 

1 . This office action is in response to an amendment filed March 8, 2004. Claims 1-10 were 
previously pending. Applicants amended claims 1, 5 and 6, and cancelled claims 3 and 4. Claims 

1. 2 and 5-10 are pending and will be examined. 

2. Applicants' amendments and claim cancellations obviated the following rejections: rejection 
of claims 2 and 3 under 35 U.S.C. 1 12, first paragraph, enablement; rejection of claims 1, 2 and 7- 
10 under 35 U.S.C. 102(b) over Baumann et al; rejection of claims 2 and 3 under 35 U.S.C. 102(a) 
over Ikeda et al. 

3. The declarations under 37 CFR 1.132 filed March 8, 2004, regarding authorship of the Ikeda 
et al. paper, are sufficient to overcome the rejection of claims 1, 2 and 5-10 based upon the Ikeda et 
al. reference. 

4. The declaration under 37 CFR 1.132 filed March 8, 2004, regarding polymorphisms in the 
untranslated region of the ^-opioid receptor of human subjects, is insufficient to overcome the 
rejection of claims 1, 2 and 5-10 under 35 U.S.C. 1 12, first paragraph, enablement, as set forth in 
the last Office action because: Applicants did not show that the presence of the 56 polymorphisms 
in human subjects resulted in altered sensitivity to any of the drugs which target the the |u-opioid 
receptor. Claim 1 is structured in such a way that the presence of the differences in the untranslated 
regions requires correlation with altered sensitivity to the drugs. The rejection is restated in view of 
Applicants' amendments, and the response to Applicants' arguments is provided below. 

Response to Arguments 

5. Applicants arguments filed March 8, 2004 have been fully considered but they are not 
persuasive. 
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Regarding the rejection of claims 1, 2, 3, 4 and 7-10 under 35 U.S.C. 1 12, first paragraph, 
enablement, Applicants argue that the declaration under 37 CFR 1.132, showing that humans also 
have polymorphisms in the UTR of the |i-opioid receptor gene, provides enablement for claim 1 
with respect to humans. However, the only polymorphism which affected drug sensitivity in mice 
was a difference in the length of the UTR region. Applicants did not provide any evidence that any 
of the 56 polymorphisms discovered in humans resulted in altered drug sensitivity with respect to 
drugs targeting the |u-opioid receptor, and claim 1 requires that the presence of the differences in the 
untranslated regions requires correlation with altered sensitivity to the drugs. 

The rejection is maintained. 

Claim Objections 

6. Claim 7 is objected to under 37 CFR 1 .75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. Claim 1 is drawn to a method in which drugs which target the |i- 
opioid receptor are used, whereas claim 7 lists drug categories such as carcinostatics, anti-allergy 
agents, hypotensors, diuretics and anesthetics, which do not target the ja-opioid receptor. 

7. Claim 9 is objected to under 37 CFR 1 .75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. Claim 1 is drawn to a method of detecting a difference in the 
untranslated region of the ja-opioid receptor gene, whereas claim 9 is drawn to genes of drug 
receptors, or genes involved in metabolism of drugs. 
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Claim Rejections - 35 USC§112 

8. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making and 
using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains, or 
with which it is most nearly connected, to make and use the same and shall set forth the best mode contemplated by 
the inventor of carrying out his invention. 

9. Claims 1 , 4 and 7-10 are rejected under 35 U.S.C. 1 12, first paragraph, because the 
specification, while being enabling for evaluating sensitivity of mice to morphine and (-) U-50488 
based on the length of the untranslated region of the ja-opioid receptor gene, does not reasonably 
provide enablement for evaluating sensitivity to any other drug targeting the |i-opioid receptor in 
other animals or humans. The specification does not enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to use the invention commensurate in scope 
with these claims. 

Factors to be considered in determining whether a disclosure meets the enablement 
requirement of 35 USC 1 12, first paragraph, have been described by the court in In re Wands, 8 
USPQ2d 1400 (CA FC 1988). Wands states at page 1404, 

"Factors to be considered in determining whether a disclosure would require undue 
experimentation have been summarized by the board in Ex parte Forman. They 
include (1) the quantity of experimentation necessary, (2) the amount of direction or 
guidance presented, (3) the presence or absence of working examples, (4) the nature 
of the invention, (5) the state of the prior art, (6) the relative skill of those in the art, 
(7) the predictability or unpredictability of the art, and (8) the breadth of the claims." 

The nature of the invention and breadth of claims 

The claims are broadly drawn to a method for evaluating sensitivity of a human or animal to 
any drug targeting the ^-opioid receptor based on detecting a difference in an untranslated region of 
mRNA for a (i-opioid receptor gene in which diversity in the untranslated region affects the 
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sensitivity to a drug, and evaluating the sensitivity to a drug based on the detected difference. 
However, as will be further discussed, there is no support in the specification and prior art for the 
method in any animal other than mouse, and only for morphine and (-) U-50488. The invention is a 
class of invention which the CAFC has characterized as "the unpredictable arts such as chemistry 
and biology." Mycogen Plant Sci., Inc. v. Monsanto Co., 243 F.3d 1316, 1330 (Fed. Cir. 2001). 

Guidance in the Specification. 

The specification provides no evidence that the disclosed effect of length change in the UTR 
region of the mouse ^-opioid receptor gene resulting in the altered sensitivity to morphine would 
have similar effect in other animals or humans. The guidance provided by the specification 
amounts to an invitation for the skilled artisan to try and follow the disclosed instructions to make 
and use the claimed invention. Applicants describe two possible scenarios of discovering drug 
sensitivity of animals or humans, based either on PCR amplification or microarray hybridization of 
mRNA (page 4, 5). However, these are very general methods which do not provide guidance of 
how to determine, for example, which one(s) of the genes might be involved in metabolism of a 
certain drug. 

The presence or absence of working examples 

Applicants investigated the genetic basis of morphine sensitivity in CXBK mice, which 
show reduced analgesic effect of morphine. The specification describes detection of a difference in 
length of the 5' UTR region of the mouse ji-opioid receptor gene and determination of sensitivity to 
morphine and (-) U-50488 in mice homozygous and heterozygous for the altered |j,-opioid receptor 
gene (Example 1 (1), (3) and (5)). However, no examples were provided showing that altered 
length of the 5' UTR region of the ji-opioid receptor gene would alter morphine sensitivity in any 
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other animal or in humans. No examples were presented of any other drugs targeting ^-opioid 
receptor for which changes in the UTR of the gene coding for the (^-opioid receptor resulted in 
altered sensitivity to these drugs. 
The state of the prior art 

The state of the prior art will be discussed with respect to the following issues: 

1) relationship between the changes in the UTR of the gene coding for the |i-opioid receptor 
in mice and possible implications for other animals and humans, 

2) detection of sensitivity to drugs related to the action of the |i-opioid receptor. 

With respect to the untranslated region, there is no evidence that altering the length of the 
untranslated region of the (^-opioid receptor in humans or other animals would confer altered 
sensitivity to drugs targeting the opioid receptor. Kieffer et al. (Cell. Mol. Neurobiol., vol. 15, pp. 
615-635, 1995; cited in the previous office action) teach that human opioid receptors are 85-90% 
identical to their rodent counterparts in terms of the protein sequence, and that the N-and C-terminal 
domains display variability across species, and suggest that such differences can lead to changes in 
pharmacology (page 623, second paragraph). Therefore, the result of changes in the untranslated 
region of the ja-opioid receptor in mouse cannot be predicted to result in changes in drug response 
in other animals or humans. Evidence for a difference in untranslated regions of mouse and human 
receptor genes is provided by Van Spronsen et al. (Eur. J. Biochem., vol. 213, pp. 11 17-1124; cited 
in the previous office action), who teach mouse and human p3-adrenergic receptors (03-AR), which 
differ in their 3' untranslated regions (Abstract; page 1118, second paragraph; page 1120, 
paragraphs 3 and 4; page 1121, second paragraph). The 5' untranslated regions had different 
promoter structures (page 1120, paragraphs 5 and 6; page 1121, first paragraph). In addition, Van 
Spronsen et al. suggest that differences responses of rat and mouse (33-ARs mRNAs to stimuli may 
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be due to differences in promoter responses (page 1 122, fifth paragraph). Finally, they suggest that 
differences in 3' UTRs of alternatively spliced p3-ARs mRNAs may involve destabilization of the 
mRNAs by agonists (page 1 123, the last paragraph). 

Xie et al. (Physiol. Genomics, vol. 3, pp. 1-8, 2000; cited in the previous office action) teach 
two different isozymes of rat intestinal alkaline phospatase (IAP) gene, which differ in their 5' 
untranslated regions, and the translated proteins respond differently to oleic acid (Abstract; Fig. 5). 
Xie et al. caution that interpretation of differences in the 5' untranslated region of human AP genes 
cannot be explained based on differences in the two rat homologues (page 7, third paragraph). 

Not all changes in the untranslated region may result in altered sensitivity to a drug. For 
example, Gscheidel et al. (Polish J. Pharmacol., vol. 52, pp. 27-31, 2000; cited in the previous office 
action), conducted a study of polymorphisms in the human ji-opioid receptor gene among alcohol- 
dependent and control subjects. Three 5' UTR polymorphisms were found to have no association 
with alcohol dependence (Abstract; Table 2; page 30, second paragraph). 

Regarding the issue of responses to drugs by |ti-opioid receptor-related mechanism, it is well 
known in clinical practice that response to jw-opioid analgesics, such as morphine, its analogs, and 
other compounds, varies widely among individuals (Pasternak, The Neuroscientist, vol. 7, pp. 220- 
231, June 2001; cited in the previous office action). Some individuals respond to a certain drug, 
while others do not, and there is also incomplete cross-tolerance among many of the mu analgesics 
(page 221, last paragraph; page 222, first and second paragraphs). Furthermore, morphine and other 
analgesics, such as the ones shown in Fig. 1 and Table 1 of Pasternak, are not the only substances 
which interact with the |i-opioid receptors. Other agonists and antagonists interact with the 
receptors, influencing binding of drugs (page 222, paragraphs 4-6; page 223, first paragraph). 
Pasternak provides evidence that the CXBK mice, which are a subject of Applicants' experiment 
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and are insensitive to morphine, exhibit sensitivity to other ja-opioid analgesics, such as M6G, 
heroin and fentanyl (Fig. 3). 

Additional factor which needs consideration in the evaluation of drug sensitivity mediated 
by a certain type of receptors is interaction between different types of receptors. Mao (Brain Res. 
Rev., vol. 30, pp. 289-304, 1999; cited in the previous office action) teaches that N-methyl-D- 
aspartate (NMD A) receptors and opioid receptors can influence each others actions. For example, 
some NMD A receptor antagonists increase analgesic effects of morphine (page 294, pagraphs 3, 4). 
As stated by Mao "Interactions between NMDA and opioid receptors could occur in both directions. 
Thus, any condition which would result in activation of NDMA receptors within the CNS could 
modulate opioid receptors causing reduced efficacy of opioid analgesia; conversely, repeated 
treatment with opioids could set up a condition mimicking ongoing nociceptive input through 
interactions between opioid and NMDA receptors." (page 299, fourth paragraph). 

To summarize, due to the fact that the |i-opioid receptor interacts with a variety of different 
substances, individual variations in opioid drug sensitivity between individuals, and interaction with 
other receptor systems, such as NMDA receptor, factors causing differences in drug sensitivity are 
unpredictable, and, as shown by Pasternak, CXBK mice, which do not react to morphine, are still 
fully responsive to other |a-opioid drugs. 

Quantity of Experimentation 

The quantity of experimentation in this area is extremely large since there is significant 
number of parameters which would have to be studied to apply this method to all animals and 
humans, for all possible polymorphisms in the ji-opioid receptor gene and all drugs targeting the [i- 
opioid receptor. To start with, all individuals with altered sensitivity to a single drug would have to 
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be examined, with the consideration of possible cross-talk effects between different types of 
receptors involved in the drug's metabolism. Since altered sensitivity may mean a very broad range 
of responses to a drug, which occurs between any two individuals, basically whole populations 
might need to be screened. Secondly, since all the receptors and most proteins are somewhat 
involved in metabolism of a drug, either directly or indirectly, basically all mRNAs of all the 
individuals would have to be examined for differences in their untranslated regions. Such 
evaluation would also have to include potential splice variants, which may differ in their 5' or 3' 
UTRs. Finally, all of the above steps would have to be repeated for all other existing drugs. This 
would require years of inventive effort, with each of the many intervening steps, upon effective 
reduction to practice, not providing any guarantee of success in the succeeding steps. 

Conclusion 

In the instant case, as discussed above, in a highly unpredictable art where the reaction of 
individuals to a given drug depends on numerous known and unknown parameters such as the 
differences in individual responses to a drug, cross-talk between different receptor systems, a large 
number of metabolic enzymes involved in drug interactions, differences in enzyme structure due to 
different gene structure and differences in enzyme-drug interactions due to differences in 
transcriptional activation of enzymes by the drugs themselves, the factor of unpredictability weighs 
heavily in favor of undue experimentation. Further, the prior art and the specification provides 
insufficient guidance to determine how to evaluate these factors to determine the most efficient way 
of establishing differences in drug sensitivity. Thus given the broad claims in an art whose nature is 
identified as unpredictable, the unpredictability of that art, the large quantity of research required to 
define these unpredictable variables, the lack of guidance provided in the specification, the absence 
of a working example and the negative teachings in the prior art balanced only against the high skill 
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level in the art, it is the position of the examiner that it would require undue experimentation for one 
of skill in the art to perform the method of the claim as broadly written. 

10. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the subject 
matter which the applicant regards as his invention. 

11. Claims 8 and 10 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Claims 8 and 10 depend from cancelled claim 2. 

12. No claims are allowed. No references were found teaching or suggesting claims 1, 2 and 7- 
10, but they are rejected for reasons given above. 

Conclusion 

13. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS 
from the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the 
mailing date of this final action and the advisory action is not mailed until after the end of the 
THREE-MONTH shortened statutory period, then the shortened statutory period will expire on the 
date the advisory action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will the statutory 
period for reply expire later than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Teresa E Strzelecka whose telephone number is (571) 272-0789. The 
examiner can normally be reached on M-F (8:30-5:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Gary Benzion can be reached on (571) 272-0782. The fax phone number for the organization where 
this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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